Cyclosporine and sirolimus pharmacokinetics and drug-to-drug interactions in kidney transplant recipients.
This study was conducted to evaluate the pharmacokinetics (pk) and drug interactions between cyclosporine (CsA) and sirolimus (SRL) in kidney transplant recipients. The morning (a.m.) and evening (p.m.) pk of CsA (4-5 mg/kg/dose) and SRL (2 mg, n = 20; 5 mg, n = 33) were evaluated on day 7 (n = 53). CsA showed circadian variation when comparing a.m. and p.m. administration [AUC: 8066 vs. 6699, P < 0.001 (CI 970.9; 1763.6); C0: 272 vs. 245, P = 0.007 (CI 7.5; 46.1)]. SRL showed dose-proportional pk. Significant and drug-to-drug concentration-dependent pk interactions were observed within a narrow concentration range for both drugs. A fivefold increase in SRL AUC (from a mean of 130 to 538 ng h/mL) was associated with a 25% increase in mean a.m. CsA AUC [7021 to 8811 ng h/mL, P = 0.037, CI (-3461.2; -118.9)] and with a 42% increase in mean p.m. CsA AUC [5386-7639, P = 0.024, CI (-4164.4; -340.7)]. A twofold increase in a.m. CsA AUC (from 5860 to 10 974 ng h/mL) was associated with a 70% increase in mean SRL AUC [223 to 380 ng h/mL, P = 0.0026, CI (-291.7; -22.8)]. A twofold increase in p.m. CsA AUC (from 4573 to 9692 ng h/mL) was associated with a 63% increase in mean SRL AUC [246 to 400 ng h/mL, P = 0.032, CI (-290.7; -16.6)]. CSA shows circadian pk regardless of sirolimus dose or blood concentration. Significant drug-to-drug interactions occur within narrow blood drug concentrations. The magnitude of the effect of CsA on SRL blood concentration is higher than that of SRL on CsA blood concentrations. These findings emphasize the need for therapeutic drug monitoring using this drug combination.